Homocarnosine and carnosine have been identified in bovine brain extracts which are effective in protecting mice against infections by Staphylococcus aureus. These peptides, as well as L-histidine, L-1-methylhistidine, f-alanine, y-aminobutyric acid, 6-aminovaleric acid, E-aminocaproic acid, 1-aminomethylcyclohexane-4-carboxylic acid, and anserine, were tested as prophylactic agents against S. aureus infections in C3H and Swiss mice. Histidine and methylhistidine were ineffective in preventing mortality in both mouse strains. Carnosine, anserine, and e-aminocaproic acid were effective in C3H but not in Swiss mice. #-Alanine and ,y-aminobutyric acid were weakly effective (C3H) or ineffective (Swiss). 3-Aminovaleric and 1-aminomethylcyclohexane-4-carboxylic acid (tested only in Swiss)
Nutini and Lynch have shown that an extract of bovine brain protects mice against infections by Staphylococcus aureus (7, 8, 9) . Activity was distributed among the acidic, neutral, and basic fractions of the amphoteric compounds in brain extract obtained by ion-exchange chromatography and by electrophoresis (2, 4, 12) . Tanaka et al. (12) studied bovine brain extracts before and after hydrolysis with an amino acid analyzer and by microbiological techniques; they found some 20 known amino acids, including 3-alanine, yaminobutyric acid, and histidine, as well as more than 10 other ninhydrin-positive substances, one of which was carnosine (f3-alanyl-L-histidine). In preliminary experiments, these investigators found this compound and two other dipeptides, anserine (J3-alanyl-L-1-methyl-histidine) and homocarnosine ('y-aminobutyrylhistidine), to be effective in protecting C3H mice against S. aureus infections. Further chromatography on an Amberlite CG-120-2, 6-lutidine column followed by elution with 2,6-lutidine, diazotization, and measurement of absorption at 500 nm, (1, 5) , together with thin-layer chromatography, has now enabled us to identify and estimate camosine and homocarnosine in brain extract. Homocarnosine has been identified in brain tissue by other workers (1, 3, 11) .
In this paper, we report the effects of the following amino acids and dipeptides, some of which have been identified in brain extract, on S. aureus infections in mice: L-histidine, L-1-methylhistidine, f-alanine, -y-aminobutyric acid, s-aminovaleric acid, e-aminocaproic acid, l-aminomethylcyclohexane-4-carboxylic acid, L-carnosine, homocarnosine sulfate, and anserine nitrate. (6) . For the most part, commercial Rockland Mouse Diet was used. In some experiments, Swiss mice were fed a semisynthetic diet (10) which has been shown not to differ significantly from the Rockland diet in its effect on susceptibility of the mice to S. aureus infection (10) .
RESULTS AND DISCUSSION
The results of two experiments on C3H mice (Table 1) demonstrate the effectiveness of homocarnosine and the lesser activity of carnosine and anserine. f-Alanine and y-aminobutyric acid displayed low activity, especially evident in the early readings, but e-aminocaproic acid was significantly effective. In a few experiments, histidine and 1-methyl-histidine displayed some activity, but they were usually ineffective. They were consistently ineffective in Swiss mice. on August 27, 2017 by guest http://aem.asm.org/ Downloaded from confirmed, whereas carnosine, anserine, ,B-alanine, 'y-aminobutyric acid, and E-aminocaproic acid were ineffective. 5-Aminovaleric acid and 1-amino-methylcyclohexane4-carboxylic acid displayed activity in the early stage of infection. Depending on the mouse strain (and presumably its susceptibility to infection), there was variation in the response to prophylaxis with several of the compounds tested by this procedure. It should be noted that the mortality of the untreated mice in this experiment was lower than that of the C3H mice in Table 1 .
Homocarnosine was effective in both strains. Therefore, further experiments were performed with this compound; female Swiss mice received 5 mg (approximately 225 mg/kg) of homocarnosine in divided doses subcutaneously over 3 days. 
